Inhibition by the antimicrobial agent chlorhexidine of acid production and sugar transport in oral streptococcal bacteria.
Oral streptococci transport sugars via the phosphoenolpyruvate-phosphotransferase (PEP-PTS) system. In a specific assay of this system, low concentrations of chlorhexidine abolished the activity of the glucose and sucrose PTS in batch-grown cells of Streptococcus mutans Ingbritt and B13, Strep. sanguis NCTC 7865, Strep. mitis ATCC 903, Strep. milleri NCTC 10709 and Strep. salivarius NCTC 8606. Intact cells and cells made permeable to the assay reagents with toluene were used. Toluenized cells were more sensitive to chlorhexidine than intact cells (0.09 and 0.25 mM, respectively). This PTS-inhibitory concentration of chlorhexidine reduced acid production from glucose in pH fall experiments to values higher than are obtained solely from endogenous metabolism. The effect of chlorhexidine on rates of acid production was determined at pH 7.0 using cells washed with either 135 mM NaCl or 135 mM KCl. In general, faster rates of acid production from the metabolism of glucose and sucrose were obtained with potassium-treated cells. Addition of the PTS-inhibitory concentration of chlorhexidine markedly reduced or totally abolished acid production by NaCl-treated cells; a greater residual-activity was detected in the same cells washed with KCl (except with Strep. mutans B13 and Strep. mitis ATCC 903). The PTS-inhibitory concentration of chlorhexidine had little or no effect on the viability of cells. The results confirm the existence of sugar uptake systems in oral streptococci additional to the PTS and provide an explanation for the additive anti-caries effect of mouth-rinses containing both fluoride and chlorhexidine.